Editorials
Dental caries and periodontal disease The two universal diseases of teeth and their supporting tissues are initiated by a deposition of bacterial dental plaque on the teeth, near to the crevicular epithelium. Bacterial plaque may be considered to have three functional components: (I) cariogenic organisms, of which Streptococcus mutans, lactobacilli and actinomyces are most important (Gibbons & van Houte 1975);  (2) organisms inducing gingivitis and periodontitis, such as veillonella, fusobacteria, bacteroides and actinomyces (Newman et al. 1976) ; and (3) adjuvant and tolerizing agents (Lehner et al. 1974 , Lehner 1977 . The most potent of the latter are lipopolysaccharides (Johnson et al. 1956 ), dextrans (Battisto & Pappas 1973 , Howard et al. 1975 ) and levans (Miranda et al. 1972 , Desaymard & Ivanyi 1976 . The interaction of bacteria with the adjuvant and tolerizing agents in plaque may induce immune responses which could enhance or inhibit the development of caries and periodontal disease.
Caries and periodontal disease were the subjects of an interdisciplinary symposium held at the Royal Society of Medicine on the borderland between caries and periodontal disease1. The microbiology of dental plaque has been comprehensively reviewedby Krasse (1977) .It is now clear that some bacteria, such as Actinomyces viscosus and Strep, mutans, can induce in animals both caries and periodontal disease. Initial adherence of bacteria is associated with absorption of proteins and glycoprotein to the tooth surface and this may differ in the crevicular domain from that of the salivary domain. Specific adherence of bacteria may in addition be dependent on the formation of extracellular polysaccharides from sucrose and this favours colonization of Strep. mutans (Gibbons & van Houte 1975 , Kilian & Rolla 1976 . The attached bacteria will grow and produce microcolonies on the tooth surface and in the process they will aggregate other organisms. The apical advancement of plaque microorganisms has been I Section of Odontology, 28 February 1977; published December 1977 by Academic Press, London. Ed T Lehner clearly defined with the aid ofelectron-microscopy (Schroeder 1977) and scanning electron microscopy (Newman 1977) . Below the contact area of teeth, plaque is in the borderland between approximal caries and periodontal disease.
The histopathology and fine structural features of the gingival sulcus have been described in considerable detail (Schroeder 1977) . Maintenance of a healthy gingival sulcus is dependent on the proliferative rate of the junctional epithelium, the cellular and humoral immune responses and efficacy of the oral hygiene. The junctional epithelium appears to be a highly permeable tissue and enables a dual traffic of substances from the oral surface to the connective tissue (Listgarten 1972) and from the latter leukocytes and some proteins can pass into the oral cavity (Brill & Krasse 1958 ,Attstrom & Egelberg 1970 ,Attstrom et al. 1975 . Pocket formation is the result of subgingival advancement of bacterial plaque which undermines and separates the junctional epithelium from the tooth surface. These changes are associated with humoral and cellular immune responses which may have a damaging effecton the junctional epithelium and related tissues. Detailed morphometric analysis of cells in the gingival sulcus has established the proportions of neutrophils, plasma cells, monocytes, lymphocytes and blast cells (Schroeder 1973) .
Plasma cells in the gingiva have been extensively investigated by Brandtzaeg (1974) who showed that IgG-producing cells predominate. 19Aproducing cells are also present and the ratio of IgG to 19A might besignificant, as 19A may have anti-inflammatory activity (Hall et 01. 1971 , Griffiss 1975 , Van Epps & Williams 1976 .
Antibody activity to plaque bacteria has been reported in crevicular fluid (Wilton 1977) and antibody to JgG (rheumatoid factor) has been detected in gingival plasma cells (Brandtzaeg & Tolo 1977) . Lymphocytes are particularly associated with the initial stages of gingivitis (Zachrisson 1968 , Schroeder et 01. 1973 and studies have begun to defineT and B lymphocytes, as well as macrophages, in the gingiva (Walker !977). However, the immune responses of peripheral blood lymphocytes to plaque antigenshave been studied extensively in patients with perio-dontal disease (Ivanyi & Lehner 1970 ,Ivanyi et al. 1972 , Horton et al. 1972 . B cell mitogens, such as dextran, levan and lipopolysaccharides are found in dental plaque and the incidence and magnitude of the Iymphoproliferative response is increased in periodontal disease (Ivanyi & Lehner 1974 , Ivanyi 1977 . These polysaccharides may also have an adjuvant effect, as was shown in vitro by exposure oflymphocytes to lipopolysaccharides or levan, before stimulating them with veillonella (Ivanyi 1976) .
Crevicular fluid appears to contain all the humoral and cellular components found in blood, though in smaller amounts or numbers. The principal cell is the polymorphonuclear leukocyte (PMNL), accounting for about 92 %of all the cells and its functional capacity has recently been established (Wilton et al. 1976 , 1977a ,b, Renggli 1977 . Crevicular PMNL are viable and capable of phagocytosis and killing, though a strict comparison of their functions with those of peripheral blood PMNL has revealed a decreased ability of crevicular PMNL to phagocytose candida. This defect is due to blocked C3b, but not Fe receptors on the membrane of PMNL. Complement may be activated by the classical pathway by immune complexes, though these have not been adequately demonstrated in the gingiva. However, dental plaque (Allison et al. 1976 ) and plaque bacteria such as Strep. mutans, Actinomyces viscosus and lipopolysaccharides (Wilton 1977) can activate the alternative pathway. These mechanisms may prevent colonization or proliferation of some bacteria which are involved in both caries and periodontal disease.
In addition to host immune factors, a variety of hydrolytic and proteolytic enzymes have been detected in crevicular fluid (Cimasoni 1971) . The enzymes may originate from the bacteria or leukocytes, particularly PMNL and macrophages. Lysosomal enzymes can be released from macrophages (Page et al. 1973 ) and from PMNL (Taichman & McArthur 1976) in the presence of dental plaque or Strep. mutans. There is evidence to suggest that lysosomal enzymes could play a role in the pathogenesis of periodontitis by perpetuating the inflammatory reaction.
The magnitude of the problem of periodontal disease and caries has been clearly outlined (Slack 1971) . Among a number of preventive measures chlorhexidine mouthwash inhibits formation of dental plaque and may prevent gingivitisand caries (Loe & Rindom-Schiott 1970 , Loe et al. 1972 , 1976 , Rindom-Schiott et al. 1976 ,Gjermo & Rolla 1970 , 1971 . The mode of action of chlorhexidine has not been fully elucidated but it is a strongly basic substance and, unlike most other antibacterial agents, up to 30 %is initially retained by the mucous membrane, to be released into the mouth over a long period of time (Leach 1977) .
The realization that dental bacterial plaque is responsible for both caries and periodontal disease has led to a number of hypotheses concerning the effect of the host responses in protection and damage. The complexity of the effects of antibodies, complement, phagocytic cells and lymphocytes at present defies clear interpretation of the functions of these immune agents. However, a unified hypothesis has been postulated for caries and periodontal disease: under certain conditions dental plaque may induce a protective immune effect on dental caries but a damaging allergic effect on periodontal disease (Lehner 1977, p 129) . The host immune responses to dental microorganisms have only relatively recently been the subject of scientific enquiries. There can be little doubt that important immunological responses are elicited by these organisms and it remains now to direct our investigations into prevention by immunological means of the two most common diseases in man.
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